Rosella: a fluorescent pH-biosensor for reporting vacuolar turnover of cytosol and organelles in yeast.
We have developed a method for monitoring autophagy using Rosella, a biosensor comprised of a fast-maturing pH-stable red fluorescent protein fused to a pH-sensitive green fluorescent protein variant. Its mode of action relies upon differences in pH between different cellular compartments and the vacuole. Here we demonstrate its utility in yeast (Saccharomyces cerevisiae) by expression in the cytosol, and targeting to mitochondria or to the nucleus. When cells were cultured in nitrogen depleted medium, uptake of the compartment labelled with the biosensor (i.e., cytosol, mitochondria, or nucleus) into the vacuole was observed. We showed that this vacuolar uptake was, for cytosol and mitochondria, an ATG8-dependent process while the uptake of the nucleus was significantly reduced in the absence of Atg8p and can be said to be partially ATG8-dependent. We further demonstrated the value of the biosensor as a reporter of autophagy by employing fluorescence-activated cell sorting of discrete populations of cells undergoing autophagy.